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(54) INJECTION MOLDING METHOD AND MOLD 

(57)Abstract: 

PURPOSE: To contrive to make a plurality of molded products 
by one time molding precise, by a method wherein injection and 
dwell processes are performed in a plurality of times, resin 
filling timings are controlled at every cavity by a runner 
opening and closing device and filling is performed by 
staggering times in relation to the cavities whose shapes are 
different from each other. 

CONSTITUTION: (n) times infection processes and dwell 
processes are performed repeatedly in a plurality of times 
during one cycle. A mold cavities are constituted of cavities A- 
N having different forms from each other, respective ones of 
which are provided with runner opening and closing device. 
When a mold is clamped, in the first time, the runner of the 
cavity A is broken, resin is injected and dwelled. Then after 
completion of the dwell, the runner of the cavity B is broken, 
the resin is irjected and dwelled. The same is repeated and the 
whole cavities A-N are filled with the resin. Then the resin is 
cured by entering a cooling process, mold breaking is 
performed and a molded product is taken out. Therefore, the 

cavities A-N each are filled independently with the resin, a quantity of the resin to be filled is 
stabilised and high precision molding can be performed. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] In the injection-molding approach of minding sprue, a runner, and the gate into the cavity of 
the shaping metal mold constituted by fixed metal mold and the movable die, injecting and pouring in 
resin, and obtaining mold goods The injection-molding approach characterized by having prepared two 
or more cavities and these two or more cavities of all repeating two or more injection processes and a 
dwelling process in 1 molding cycle from [ a mold clamp ] to a mold aperture using the shaping metal 
mold which is not the same configuration but is carrying out two or more configurations. 
[Claim 2] The injection-molding approach characterized by providing the runner switchgear which can 
choose a halt of a flow of the resin in said runner, and passage as arbitration in the injection-molding 
approach of claim 1, and for the control unit of an injection molding machine being interlocked with, and 
operating this runner switchgear. 

[Claim 3] In the injection-molding approach of claim 2, make only the runner switchgear to a specific 
cavity into a flow open condition, and it makes runner switchgears other than this runner switchgear a 
flow closed state. After carrying out the load of the dwelling force to the resin which resin filled up said 
cavity in the injection process, and was further filled up with the dwelling process, Those all the runner 
switchgears that made the runner switchgear made into said flow open condition the flow closed state, 
and were made into said flow closed state, or for specific cavities are made into a flow open condition. 
The injection-molding approach characterized by repeating said injection process and a dwelling 
process until it performs a injection process and a dwelling process again and all cavities are filled up 
with resin. 

[Claim 4] The injection-molding approach characterized by being filled up with resin sequentially from 
the cavity which fabricates the mold goods which need the cooldown delay of two or more cavities for 
claim 1 thru/or any 1 term of 3 for a long time in the injection-molding approach of a publication. 
[Claim 5] In the injection-molding metal mold which minds sprue, a runner, and the gate into the cavity 
constituted by fixed metal mold and the movable die, injects and pours in resin, and obtains mold goods 
Have prepared two or more cavities, and these two or more cavities of all are carrying out two or more 
configurations rather than are the same configurations. Injection-molding metal mold characterized by 
providing the runner switchgear which can choose a halt of a flow of the resin in said runner, and 
passage as arbitration interlocking with [ control unit / of an injection molding machine ] this runner 
switchgear, and operating. 

[Claim 6] The injection molding machine characterized by being controlled to repeat two or more 
injection and a dwelling process in 1 molding cycle from [ a mold clamp ] to a mold aperture. 


[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About injection molding which injects and pours in resin into the cavity 
constituted by fixed metal mold and the movable die, and obtains mold goods, in precision injection 
molding of a highly precise optic like especially a lens, this invention relates to the shaping approach 
and shaping metal mold which can improve productive efficiency, when a product is low production 
comparatively. 
[0002] 

[Description of the Prior Art] Conventionally, the ir\jection-molding metal mold of high precision optics, 
such as a lens, used for picking has structure which fills up JP,57-1 23031 ,A with plastic resin through 
the gate like a publication at two or more cavities of each from the center of metal mold. [ much ] The 
mere metal mold for injection molding and the so-called metal mold for iryection compression molding 
compressed after injection use this structure fundamentally. 

[0003] Drawing 6 is the sectional view showing an example of the common conventional shaping metal 
mold, this drawing — setting — 1 — a cover half and 2 — an ejector half and 3 — a spacer block and 
4 — a fixed bottom place and 5 — a movable bottom plate and 6 — for a runner and 9, as for an 
ejector plate and 10a, sprue and 10 are [ a cavity and 7 / the gate and 8 / a ram bar and 11] space. 
[0004] Although melting resin is injected and poured in from the making machine which is not 
illustrated to this metal mold, in that case, melting resin passes through sprue 9, a runner 8, and the 
gate 7, and it fills up with it in a cavity 6. Then, if a cover half 1 and an ejector half 2 are separated and 
an ejector plate 10 is raised in space 11, ram bar 10a also goes up in connection with it, and the mold 
goods formed by filling up with resin in a cavity 6 can be taken out out of a cavity 6. 
[0005] In order to raise productivity, two or more cavities 6 are provided like drawing 6 in many cases 
so that many products can be once obtained with shaping. Here, as for two or more of these cavities 6, 
it is common to fabricate the product of the same configuration. 
[0006] 

[Problem(s) to be Solved by the Invention] With the above-mentioned conventional technique, when 
two or more cavity configurations differed, consideration of an about was not made. 
[0007] First, behavior until a cavity is filled up with the resin in the case of the conventional technique 
is explained. Each cavity serves as the same configuration like drawing 6 . Drawing 7 is the example of 
the top view of the parting surface of the ejector half of the conventional metal mold of drawin g 6 . 
This example is the case of four-piece picking which fabricates four products by shaping once. 
[0008] When filling up two or more cavities 6 with resin, the resin of the amount defined from the 
ir\jection molding machine (not shown) is ir\jected, and after the injected resin passes sprue 9, it is 
divided into each runner 8 connected to each cavity 6. If magnitude of each runner and die length are 
made equal, time amount until resin arrives at each gate 7 will become equal also with each runner 8. 
And it begins to fill up with resin in each cavity 6. since the capacity of each cavity is equal, the time 
amount by which until [ full ] restoration is carried out also with each cavity is almost equal. 
[0009] When restoration of resin is completed, a flow of resin stops and a pressure is applied to the 
resin in a cavity with the pressure from an injection molding machine. Therefore, it is almost 
simultaneous that restoration completes each cavity and the resin pressure force becomes large. 
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[0010] Next, the case where no cavities are the same configurations is explained. D rawing 3 is the 
example of thfe top view of the parting surface of the ejector half of metal mold when cavity 
configurations differ. Here, the case of three-piece picking is shown. 

[001 1] Since the capacity of each cavity also differs like this drawing 3 when the configurations of 
each cavities 6a f 6b, and 6c differ, the injection time of resin changes with each cavities. Therefore, in 
other cavities, the condition that restoration is not yet completed will be made to restoration having 
already completed a certain cavity. 

[0012] If resin' is a perfect fluid, even if the capacity of each cavities 6a, 6b, and 6c differs (if there is 
sufficient fluidity), resin excessive to the cavity which carried out the completion of restoration 
previously is not pushed in, but the nonHilling cavity is filled up with resin until all cavities carry out 
the completion of restoration. And after filling up with all cavities, each cavity tends to be further filled 
up with resin and the resin pressure force becomes large. Therefore, the resin pressure of each cavity 
increases to coincidence mostly. 

[0013] However, for raising the fluidity of resin, resin temperature must be made high, and burning 
occurs to resin in that case. For example, in fabricating a transparent optic like a lens, this burning 
serves as a defect. Therefore, the fluidity of the resin in actual shaping is not made so greatly. 
[0014] Therefore, cavity capacity differs, when the cavity which is carrying out the completion of 
restoration, and the non-filling cavity are intermingled and it is going to fill up with resin further, resin is 
not necessarily injected into a non-filling cavity, but resin flows also into the cavity with which it has 
already filled up. Therefore, the load of the pressure is carried out to the resin in the cavity with which 
it fills up to the resin pressure force hardly being applied to the resin in a non-filling cavity yet. 
[0015] The fill of the mold goods fabricated in such the condition, i.e., product weight, is unstable, and 
the precision is also unstable. In the experiment of this invention persons, when all cavities fabricated 
with the shaping metal mold of the same configuration, it was admitted that the mold-goods weight of 
each cavity had correlation. That is, if the weight of the mold goods of a certain cavity was increasing 
when the difference with the mold-goods weight of each cavity when fabricating by another process 
condition on the basis of the mold-goods weight of each cavity when fabricating by a certain process 
condition was searched for, it was increasing almost equally [ the weight of the mold goods of other 
cavities ]. 

[0016] However, although the mold-goods weight of a certain cavity was increasing when the metal 
mold from which the configuration, i.e., capacity, differs by the cavity performed same evaluation, mold- 
goods weight was decreasing in other cavities. 

[0017] thus, when there is no correlation in weight change, even if it fabricates by the fixed process 
condition, by dispersion, such as a process condition, as compared with the case where dispersion in 
the mold-goods weight of each cavity is a total cavity same configuration, it is markedly alike and 
becomes large. As for mold-goods weight varying, mold-goods precision will vary. 
[0018] That is, there was a trouble that the mold goods of a configuration with which plurality differs 
could not be once fabricated by the conventional shaping metal mold structure and the shaping 
approach with high precision with one shaping metal mold and shaping. 

[0019] Whenever it fabricates only the product of the same configuration in one shaping metal mold, it 
is not necessary to solve the above-mentioned trouble. It is more desirable to unify the configuration 
of all cavities, since many mold goods of the same configuration are required to mass-produce 
especially. 

[0020] However, in order to have to manufacture metal mold about each product (components) and to 
make many metal mold supposing it fabricates with the metal mold of a total cavity same configuration 
like before when a burst size is comparatively little, manufacture time amount and manufacture cost 
become high. Moreover, in order to fabricate with two or more metal mold, a mold make-ready time 
increases and it is inefficient-like. 

[0021] The purpose of this invention is to offer the injection-molding metal mold and the injection- 
molding approach of fabricating an efficient highly precise product by shaping once, even if it solves 
the above-mentioned conventional trouble and the configurations (capacity) of each cavity differ 
[0022] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in this invention, it 
was made to shift time amount to the cavity of a different configuration (capacity), and to make it fill 
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up with resin separately. That is, it decided to perform a injection process and a dwelling process two 

err more times during shaping (one cycle) of i once as the 1 injection-molding approach. 

[0023] ii) Resin is filled up with injection of the above-mentioned multiple times, injection by each 1 

time in a dwelling process, and a dwelling process into the cavity of the same configuration (capacity) 

in two or more cavities. In other words, the cavity of a different configuration is filled up with injection 

of the above-mentioned multiple times, injection of another time of the dwelling processes, and a 

dwelling process. That is, when one does not have the object of the same configuration, it will fill up 

with the configuration from which all cavities completely differ independently, respectively. 

[0024] iii) Injection of the above-mentioned multiple times and restoration at a dwelling process are 

performed sequentially from those who a cooldown delay is long and need it. Generally, it is filled up 

from the one where the thickness of mold goods is larger. 

[0025] 2) In injection-molding metal mold, the runner switchgear which can carry out change control of 
passage and a halt of a flow of the resin of i runner was installed in each runner. 

[0026] ii) It carried out to the control unit of an injection molding machine being interlocked with, and 

operating the above-mentioned runner switchgear. 

[0027] 

[Function] As the injection-molding approach, injection and a dwelling process during one-time shaping 
at a multiple-times deed, one injection in it, and a dwelling process It will be in the same condition as 
shaping in case all the conventional cavities are the same configurations at injection of the time, and a 
dwelling process to fill up only the cavity of the same configuration with resin and not to fill up resin 
into the cavity of a different configuration from it with the time, and the amount of the resin with which 
it fills up can be stabilized. 

[0028] The cavity which fills up a multiple-times repetition and whenever [ its ] with this changed, it is 
that resin finally fills up all cavities, and when all cavities are filled up with the cavity, weight is stable 
as usual, therefore, which of the mold goods of a different configuration — although — precision is 
stabilized and highly precise mold goods are obtained. 

[0029] Moreover, since a required cooldown delay changes with mold goods, if a cooldown delay is 
previously filled up from this thing for a long time, since total cycle time can shorten most, efficient 
shaping can be performed. 

[0030] Since the cavity filled up with resin by installing the runner switchgear with which passage and a 
halt can carry out change control of the flow of the resin of a runner as injection-molding metal mold in 
each runner, and the control unit of an injection molding machine being interlocked with, and operating 
the above-mentioned runner switchgear, and the cavity which is not filled up with resin can be chosen 
as arbitration, the above-mentioned injection-molding approach is realizable. 
[0031] 

[Example] Hereafter, drawing explains the example of this invention. 

[0032] Drawing 1 is process drawing showing one example of the injection-molding approach of this 
invention. In an injection molding machine, the mold closure process which first closes the cover half 
and ejector half (it illustrates in the below-mentioned metal mold structural drawing, respectively) of 
shaping metal mold is performed, and resin is poured in into shaping metal mold at the 1st injection 
process (injection process A) after that. And restoration of resin performs the dwelling process A 
which fills up the resin insufficiency by contraction of resin. Then, resin is again poured in into shaping 
metal mold at a injection process (injection process B), and the dwelling process B is performed 
further. They are repeated the count of the need (n times of drawing 1 ) until resin is filled up with this 
injection and a dwelling process by all cavities. If it is completed, it will cool until the resin with which 
the cooling process was filled up solidifies. Between them, resin required for the following shaping is 
measured. If cooling and measuring are completed, the cover half and ejector half of shaping metal 
mold will be opened at a die opening process, and a product will be taken out. 

[0033] resin is filled up with injection of each above, and a dwelling process into a separate cavity in 
this shaping approach. Then, it is as follows when the process which is related for every cavity is 
separated. 

[0034] First, resin is immediately filled up with the injection process A after a mold closure process, 
the supplement to contraction of resin is performed at the dwelling process A, and the cavity A into 
which resin is filled up with the first injection process A serves as a cooling process of the resin with 
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which Cavity A was filled up after that. And a mold is opened and mold goods are taken out. 
[0035] It becdmes the cooling process of resin that became the latency time between the injection 
processes A and the dwelling processes A that Cavity A is filled up with resin after a mold closure 
process, resin was filled up with the subsequent injection process B, the supplement to contraction of 
resin was performed at the dwelling process B, and Cavity B was filled up with the cavity B into which 
resin is filled up with the injection process B after that. And a mold is opened and mold goods are 
taken out. 

[0036] The caS/ity with which resin is filled up henceforth is similarly repeated until resin is similarly 
filled up into all cavities only with time amount shifting. That is, the cavity with which it fills up first 
becomes long [ the cooldown delay of resin ], the latency time will be as long as the cavity with which 
it fills up behind, and a cooldown delay will become short. Therefore, if a cooldown delay is previously 
filled up with the long cavity of required mold goods, time amount can be used efficiently. 
[0037] Drawing 2 is drawing of longitudinal section showing one example of the shaping metal mold and 
the making machine of this invention which are used for the injection-molding approach of drawing 1 . 
It consists of a cover half 1 , an ejector half 2, the spacer block 3, the fixed die setting plate 4, the 
movable die setting plate 5, an ejector plate 10, ram bar 10a, and a runner switchgear 12 as shaping 
metal mold. 

[0038] Furthermore, the runner closing motion control unit 13 which controls actuation of the runner 
switchgear 1 2 is formed out of shaping metal mold, and is connected with the runner switchgear 1 2. 
Moreover, there is an injection molding machine 14 and the control unit 15 exists. The injection control 
unit 1 5 is connected with the runner closing motion control unit 1 3. 

[0039] Drawing 3 is the top view of the parting surface of the ejector half 2 in the shaping metal mold 
of drawing 2 . Here, it considers as the case of three-piece picking as an example, and the case where 
all cavity configurations (capacity) differ is shown. 

[0040] The sprue 9 which the melting resin injected from a making machine 14 passes is formed in the 
cover half 1. Moreover, Runners 8a, 8b, and 8c and Gates 7a, 7b, and 7c where resin flows similarly, 
and the cavities 6a, 6b, and 6c which finally carry out size enlargement of the resin to a mold-goods 
configuration are formed in the ejector half 2. The space 1 1 surrounded by the ejector half 2, the 
spacer block 3, and the movable die setting plate 5 is the space for sliding, when an ejector plate 10 
projects mold goods by the knock out pin 14. 

[0041] Furthermore, the runner switchgears 12a, 12b, and 12c are built into a part of runners 8a, 8b, 
and 8c by the ejector half 2. The runner switchgears 12a, 12b, and 12c are connected to the runner 
closing motion control unit 13. Here, it is referred to as 6a, 6b, and 6c from the one among three 
cavities where capacity is larger. 

[0042] The actuation when fabricating by the shaping approach shown in drawing 1 using the shaping 
metal mold and the making machine which were constituted as mentioned above is explained. 
[0043] At the time of shaping initiation, first, with the directions to the runner closing motion control 
unit 13 of an injection molding machine 14 from the injection control unit 15 Runner switchgear 12a 
connected with cavity 6a with the largest capacity in the cavity which fabricates the mold goods which 
need a cooldown delay, and this example It considers as the open condition that the resin of runner 8a 
can be passed, and the other runner switchgears 12b and 12c are made into the closed state which 
stops a flow of the resin of Runners 8b and 8c respectively. 

[0044] In this condition, after closing a cover half 1 and an ejector half 2 at a mold closure process, the 
resin by which melting was first carried out with the making machine at the injection process A passes 
sprue 9, and flows into Runners 8a, 8b, and 8c. Here, since only 12a is in an open condition among the 
runner switchgears 12a, 12b, and 12c, the resin of runner 8a flows further, reaches gate 7a, and is 
poured into cavity 6a. On the other hand, since the runner switchgears 1 2b and 1 2c of the resin of 
Runners 8b and 8c are closed states, a flow of resin stops in the location and it does not flow to the 
gates 7b and 7c of the point, and Cavities 6b and 6c. 

[0045] If restoration of the resin to cavity 6a is completed, it will shift to the dwelling process A from 
the injection process A. The resin to the surface sink by contraction of the resin with which it filled up 
by carrying out the load of the dwelling force here is filled up. 

[0046] If the dwelling process A is completed, with the directions to the runner closing motion control 
unit 13 from the injection control unit 15, runner switchgear 12b connected to cavity 6b with the 2nd 
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largest capacity will be made into an open condition, and the other runner switchgears 12a and 12c will 
be made into a closed state the cavity which fabricates the mold goods which need the 2nd cooldown 
delay, and here. 

[0047] And the resin by which became the ir\jection process B and melting was carried out with the 
making machine 14 is poured in from sprue 9. Since only 12b is in an open condition among the runner 
switchgears 12a, 12b, and 12c at this time, the resin of runner 8b flows further, reaches gate 7b, and is 
poured into cavity 6b. On the other hand, since runner switchgear 12c is a closed state, the resin of 
runner 8c does not flow to gate 7c and cavity 6c. Moreover, since runner switchgear 12a is a closed 
state, the resin newly poured in from sprue 9 does not influence the resin in cavity 6a with which it has 
already filled up. 

[0048] If restoration of the resin to cavity 6b is completed, it will shift to the dwelling process B from 
the injection process B like the time of the restoration to the above-mentioned cavity 6a. The resin to 
the surface sink by contraction of the resin with which it filled up by carrying out the load of the 
dwelling force here is filled up. Resin was filled up with this into Cavities 6a and 6b. 
[0049] If the dwelling process B is completed, with the directions to the runner closing motion control 
unit 1 3 from the injection control unit 1 5, runner switchgear 1 2c connected to cavity 6c with the 
smallest capacity will be made into an open condition, and the other runner switchgears 1 2a and 1 2b 
will be made into a closed state the cavity which finally fabricates the mold goods which do not need a 
cooldown delay most, and here. 

[0050] And the resin by which became the injection process C and melting was carried out with the 
making machine 14 is poured in from sprue 9. Since only 12c is in an open condition among the runner 
switchgears 12a, 12b, and 12c at this time, the resin of runner 8c flows further, reaches gate 7c, and is 
poured into cavity 6b. Moreover, since the runner switchgears 1 2a and 1 2b are closed states, the resin 
newly poured in from sprue 9 does not influence the resin in cavity 6a with which it has already filled 
up, and 6b. 

[0051] If restoration of the resin to cavity 6c is completed, it will shift to the dwelling process C from 
the injection process C like the time of the restoration to the above-mentioned cavities 6a and 6b. The 
resin to the surface sink by contraction of the resin with which it filled up by carrying out the load of 
the dwelling force here is filled up. Resin was filled up with this into all the cavities of Cavities 6a, 6b, 
and 6c. 

[0052] Then, it goes into a cooling process and the resin with which it filled up in each cavity is 
solidified. And the resin for the following shaping is measured, a mold is opened, and mold goods are 
taken out. 

[0053] In this example, injection of the shaping approach of drawing 1 and repeat-count n of a dwelling 
process are 3. 

[0054] Since it was not influenced of [ in the case of shifting time amount to each cavity, respectively, 
being independently filled up with resin as a result of the above example, and filling up other cavities 
from which a configuration differs ], the amount of resin with which each cavity is filled up was 
stabilized, and highly precise mold goods were obtained. That is, the mold goods from which two or 
more configurations differ with shaping once were able to be fabricated with high degree of accuracy. 
[0055] Drawin g 4 is another example of the shaping approach of this invention. In the case of drawing 
1 , in this example, the amount of resin required for the next injection and restoration at a dwelling 
process is measured to measuring resin required filling up in front of a mold aperture, the following 1 
cycle shaping, i.e., all cavities, at two or more injection performed into 1 cycle, and every dwelling 
process. 

[0056] That is, as actuation of a making machine, the mold closure process which closes the cover half 
and ejector half of shaping metal mold first is performed, and resin is poured in into Cavity A at the 
first injection process A after that. And restoration of resin performs the dwelling process A which fills 
up the resin insufficiency by contraction of resin. Then, in the measuring process B, required resin is 
measured at the following injection process B and the dwelling process B. And resin is poured in into 
Cavity B at the injection process B, and the dwelling process B is performed further. Then, in the 
measuring process C, required resin is measured at the following injection process C and the dwelling 
process C. They are repeated the count of the need (n times of drawing 4 ) until resin is filled up with 
this injection and a dwelling process by all cavities. If it is completed, it will cool until the resin with 
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which the cooling process was filled up solidifies. In the meantime, in the measuring process A, resin 
required for the injection process A of the beginning of the following shaping and the dwelling process 
A is measured. If cooling and measuring are completed, the cover half and ejector half of shaping metal 
mold will be opened at a die opening process, and a product will be taken out. 

[0057] In this case, as compared with the shaping approach of drawing 1 , it is included in the latency 
time of the cavity with which measuring time amount fills up 2nd henceforth. Therefore, the shaping 
approach of cycle time of drawing 1 is more advantageous. However, since required cycle time is 
determined by the need cooldown delay of the mold goods fabricated by the cavity with which it was 
filled up first when the difference of the need cooldown delay of the mold goods fabricated by each 
cavity is longer than measuring time amount, whichever it is the approach of drawing 1 and drawing 4 , 
molding cycle time amount is the same. 

[0058] Also in this shaping approach, since the same effectiveness as the example of drawing,! was 
acquired, the mold goods with which two or more configurations differ were able to be once fabricated 
by shaping. 

[0059] Moreover, drawing 5 is an example different from drawing 3 in the top view of the parting 
surface of the ejector half 2 in the shaping metal mold of drawing 2 . Here, it considers as the case of 
four-piece picking, and every two of the vertical angles of the four cavities show the case where a 
configuration is the same. There are four cavities, a cavity six a1, six a2, six b1, and six b2, a cavity six 
a1 and six a2 are the same configurations, and six b1 and six b2 are the same configurations. Here, six 
a2 has [ being / six a1 / a cavity and ] a capacity larger than six b1 and six b2. 

[0060] In this case, although time amount may be shifted for every cavity and it may be filled up by 
performing four injection and a dwelling process according to each cavity like the above-mentioned 
example, it is more efficient to have divided into 2 sets of two cavities which are the same 
configurations, and to be filled up for every set. 

[0061] That is, in the shaping approach of drawing 1 , resin was filled up with the injection process A 
and the dwelling process A into a cavity six a1 and six a2, and resin was filled up with the injection 
process B and the dwelling process B into a cavity six b1 and six b2. 

[0062] Also in this shaping approach, the mold goods with which two or more configurations differ were 
able to be once fabricated by shaping like the example besides the above. 

[0063] In addition, although the above example explained the repeat count of 3, 4, a injection process, 
and a dwelling process for the number of cavities by the case of 3 and 2, with [ both ] two [ or more ], 
a limit does not have them. 

[0064] Here, in order that resin may stop with the runner switchgear 12, as for a runner 8, considering 
as a hot runner is desirable. 

[0065] Moreover, there is equipment which slides on the upper and lower sides (or before or after), 
using an oil hydraulic cylinder as a runner switchgear 12. A method will not be asked if it is equipment 
which has the operation which opens and closes a runner. 

[0066] Moreover, even if configurations differ, they are put into the same group like [ when capacity is 
almost equal ] the case of the example of drawing 5 , and even if it fills up coincidence, they can 
maintain equivalent effectiveness. 

[0067] In addition, what is being called injection and dwelling by this example may be called the 
injection primary pressure of reducing valve and the injection secondary pressure of reducing valve. 
[0068] Moreover, if it has the function which passes a flow of resin which passes a runner and is 
stopped, it is 3 plate methods, for example, or although shaping metal mold was made into 2 plate 
methods of a cover half and an ejector half and the runner and the runner switchgear were formed in 
the ejector half in this example, even if it has formed the runner switchgear in the cover half, it will not 
interfere. 

[0069] As mentioned above, the timing with which resin is filled up according to a cavity was able to be 
controlled by the runner switchgear which established injection and a dwelling process during one-time 
shaping (one cycle) at a multiple-times deed and shaping metal mold, and the mold goods of a 
configuration with which plurality differs were able to be made highly precise. 
[0070] 

[Effect of the Invention] As stated above, in case two or more products (components) of a different 
configuration are once fabricated by shaping according to this invention, with the runner switchgear 
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which established injection and a dwelling process during one-time shaping (one cycle) at a multiple- 
times deed and shaping metal mold Since the cavity of a different configuration (capacity) by 
controlling the timing with which resin is filled up according to a cavity is not filled up with resin at 
coincidence but it is shifted and filled up with time amount, The amount of resin with which each cavity 
is filled up was stabilized, and as a result, precision was stabilized and was able to make the mold 
goods of a different configuration highly precise. That is, two or more mold goods from which the 
configuration differed with shaping once were realizable with high degree of accuracy. 
[0071] Moreover, it was able to fabricate more efficiently by determining the sequence with which it is 
filled up by the need cooldown delay. 


[Translation done.] 
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